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,W LV EHOLHYHG WKDW QRPLQDOO\ SRO\SKDJRXV VSHFLHV
RI KHUELYRURXV LQVHFWV VRPHWLPHV DUH FRPSULVHG
RI PXOWLSOH PRUSKRORJLFDOO\ VLPLODU ELRORJLFDO
VSHFLHV ZLWK PRUH VSHFLDOL]HG DSSHWLWHV $GDPV
DQG )XQN  ,I KRVW SODQW VSHFLHV FRQVWLWXWH
GLIIHUHQW VHOHFWLYH UHJLPHV WR KHUELYRURXV LQVHFWV
JHQHWLF GLIIHUHQWLDWLRQ DQG KRVW SODQW±DVVRFLDWHG
ORFDO DGDSWDWLRQ PD\ RFFXU 5XL]0RQWR\D HW DO
 6XFFHVVIXO FRQWURO RI DQ\ SHVW LV EDVHG RQ
FRUUHFW LGHQWLILFDWLRQ DQG LQDELOLW\ WR UHFRJQL]H
GLVWLQFW SRSXODWLRQV FDQ KDYH GUDVWLF DQG FRVWO\
FRQVHTXHQFHV IRU SHVW PDQDJHPHQW 0HQNHQ DQG
8OHQEHUJ  +HQFH WKH H[LVWHQFH RI
KRVWDVVRFLDWHG SRSXODWLRQV KDV EHHQ H[DPLQHG LQ
VHYHUDO LQVHFW SHVWV 'RZQLH HW DO  $EGXOODKL
HW DO  6DUDIUD]L HW DO  2Q WKH RWKHU
KDQG SRO\SKDJRXV LQVHFWV KDYH WKH DGYDQWDJH
WKDW WKH\ FDQ IHHG RQ GLIIHUHQW KRVWV WKDW SURYLGH
GLIIHUHQW QXWULWLRQDO UHVRXUFHV ,Q IDFW QDWXUDO
VHOHFWLRQ FDQ UHVXOW LQ HYROXWLRQ RI ERWK VSHFLDOLVWV
DQG JHQHUDOLVWV /D]DUHYLF HW DO  7KH
HYROXWLRQ RI SRO\SKDJ\ DQG LWV EHQHILWV KDYH EHHQ
VWXGLHG LQ D QXPEHU RI LQVHFWV LQFOXGLQJ WKH ORFXVW
6ZRUG DQG 'RSPDQ  DQG WKH ZKLWHIO\
%H]HUUDHWDO
7KH SRPHJUDQDWH LV RQH RI WKH PRVW DQFLHQW HGLEOH
IUXLWV $FFRUGLQJ WR 6KDNHUL  XS WR 
KHFWDUHV RI WKLV IUXLW KDYH EHHQ FXOWXUHG LQ ,UDQ LQ
UHFHQW \HDUV 7KH KLJK \LHOG DQG TXDOLW\ RI
SRPHJUDQDWHV LQ ,UDQ KDV PDGH LW DQ LPSRUWDQW
H[SRUWFRPPRGLW\ 7KHPRVWLPSRUWDQWSHVWRQ
WKLV IUXLW LV FDURE PRWK Ectomyelois ceratoniae
=HOOHU  /HSLGRSWHUD 3\UDOLGDH WKH ODUYD
RI ZKLFK IHHG LQVLGH WKH IUXLW DQG KLJKO\ DIIHFWV
IUXLW TXDOLW\ 7KLV PRWK LV FRPPRQO\ IRXQG LQ
SRPHJUDQDWH RUFKDUGV LQ ,UDQ EXW WKHUH DUH RQO\
D IHZ UHFRUGV RI LWV GDPDJH RQ RWKHU KRVW SODQWV
VXFK DV ILJ 6KDNHUL  DQG SLVWDFKLR
0HKUQHMDG  LW LV D PDMRU SHVW RQ FLWUXV
GDWH DOPRQG DQG HWF LQ WKH RWKHU FRXQWULHV
0RUWRQ  $OUXEHDL  :DUQHU HW DO 
9DQ GHQ %HUJ  7RXV DQG )HUJXVRQ 
0HVEDK HW DO  %RXND HW DO  7KH PRVW
UHFRPPHQGHG FRQWURO PHWKRG IRU WKLV SHVW LQ ,UDQ
LV E\ FROOHFWLQJ DQG GHVWUR\LQJ LQIHFWHG
SRPHJUDQDWHV DW WKH HQG RI JURZWK VHDVRQ WKDW
HOLPLQDWHV RYHUZLQWHULQJ VLWHV %HKGDG 
7KLV FRQWURO PHWKRG KDV DOVR EHHQ XVHG IRU
FRQWUROOLQJ WKH SHVW RQ RWKHU IUXLW VXFK DV
PDFDGDPLD 9DQ GHQ %HUJ  %LRORJLFDO
FRQWURO 1DVUROODKL HW DO  VWDIILQJ WKH
SRPHJUDQDWH IUXLW QHFN 0LUNDULPL  DQG
UHPRYLQJ IODJV 6KDNHUL  DUH RWKHU PHWKRGV
WKDW KDYH EHHQ GHVFULEHG 7KH WZR ODWWHU PHWKRGV
DOVRUHPRYHKDWFKLQJVLWHV
7KH QXOO K\SRWKHVLV RI WKH FXUUHQW VWXG\ LV WKDW E.
ceratoniae SRSXODWLRQV RQ GLIIHUHQW KRVWV DUH
JHQHWLFDOO\ WKH VDPH ,Q WKLV FDVH DGXOW E.
ceratoniae RYLSRVLWV RQ DQ\ DYDLODEOH KRVW SODQW DV
VRRQ DV DGXOWV HFORVH LQ HDUO\ 0D\ XQWLO WKH HQG RI
DXWXPQ ,I VR WKH H[LVWHQFH RI WKH SHVW RQ
GLIIHUHQW KRVWV GXULQJ LWV OLIH F\FOH FDQ KDYH DQ
HIIHFW RQ LWV VXUYLYDO .QRZOHGJH RI WKLV VXEMHFW
PD\SURYLGHDEHWWHUYLHZLQWKHSHVWFRQWURO
)LJXUH'LVWULEXWLRQRIFROOHFWLQJVLWHVRIKRVWSODQWDVVRFLDWHGSRSXODWLRQVRI Ectomyelois ceratoniae LQ,UDQ)L
 ILJ3L SLVWDFKLR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:D ZDOQXW.$ .HUPDQSURYLQFH&KDWURRG.) .HUPDQSURYLQFH
5DIVDQMDQ0$ 0DUND]LSURYLQFH6DYHK7$ 7HKUDQSURYLQFH(VKWHKDUG
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH )LJXUH'LVWULEXWLRQRIODQGPDUNVRQ$IRUHZLQJDQG%KLQGZLQJRI Ectomyelois ceratoniae1RPHQFODWXUHRI
ZLQJYHQDWLRQLVEXUURZHGIURP%RUURU et al.
,I WKH QXOO K\SRWKHVLV LV UHMHFWHG SRSXODWLRQV RI E.
ceratoniae VKRZ D GHJUHH RI KRVW SODQW ILGHOLW\
WKDW FDXVHV GLYHUJHQFH RI WKRVH SRSXODWLRQV ,Q
WKLV FDVH DGXOW E. ceratoniae RYLSRVLWV RQ
SUHIHUHG KRVW SODQWV DV VRRQ DV VXLWDEOH IUXLWV DUH
DYDLODEOH $IWHU FRPSOHWLQJ RQH RU PRUH
JHQHUDWLRQV WKH ODUYDH RU SXSDH RYHUZLQWHU LQ
LQIHFWHG IUXLWV 7KLV VLWXDWLRQ PD\ OHDG WR
UHGXFWLRQ RI JHQH IORZ EHWZHHQ SRSXODWLRQV DV
RFFXUV LQ WKH SURFHVV RI V\PSDWULF VSHFLDWLRQ




6SHFLPHQV ZHUH FROOHFWHG IURP VHYHUDO SURYLQFHV
LQ ,UDQ )URP WKH SURYLQFHV RI .HUPDQ IURP WKH
FLW\ RI 5DIVDQMDQ RQ SLVWDFKLR .) 3L DQG
&KDWURRG RQ SRPHJUDQDWH .$ 3R )URP WKH
SURYLQFH RI 0DUND]L IURP WKH FLW\ RI 6DYHK RQ ILJ
0$ )L DQG SRPHJUDQDWH 0$ 3R )URP WKH
SURYLQFH RI 7HKUDQ IURP WKH FLW\ RI (VKWHKDUG RQ
ZDOQXW 7$ :D )LJXUH  7DEOH  6SHFLPHQV
ZHUH FROOHFWHG IURP SRPHJUDQDWH LQ -XO\ DQG
$XJXVW DQG IURP ILJ SLVWDFKLR DQG ZDOQXW LQ
6HSWHPEHUDQG1RYHPEHU
'XULQJ WKH FROOHFWLRQV LQIHFWHG IUXLWV ZHUH
FROOHFWHG DQG WKH ODUYDH LQVLGH WKHP ZHUH UHDUHG
WR DGXOWKRRG LQ WKH ODERUDWRU\ :LQJ VOLGHV ZHUH
SUHSDUHG IURP DGXOWV DQG H[DPLQHG XVLQJ D
GLVVHFWLQJ PLFURVFRSH DQG D &&' YLGHR FDPHUD
7R GHWHFW WKH JHQHWLF RU HQYLURQPHQWDO EDVLV RI
KRVW VHOHFWLRQ VRPH RI WKH DGXOWV WKDW HPHUJHG
IURP LQIHFWHG SRPHJUDQDWHV IURP 6DYHK ZHUH
WUDQVIHUUHG WR SLVWDFKLR DQG ZDOQXW WR SURGXFH
QHZ JHQHUDWLRQV WKDW FRXOG EH H[DPLQHG IRU
GLIIHUHQFHV EHWZHHQ WKHP  IRUHZLQJV DQG 
KLQGZLQJV ZHUH REWDLQHG IURP LQGLYLGXDO PRWKV
UHDUHG RQ ZDOQXW PDOH DQG SLVWDFKLR PDOH DQG
IHPDOH
*HRPHWULF PRUSKRPHWULF DQG VWDWLVWLFDO
DQDO\VLV
 ODQGPDUNV RQ WKH IRUHZLQJ DQG  ODQGPDUNV RQ
WKH KLQGZLQJ ZHUH FKRVHQ )LJXUH  DQG WKHLU
&DUWHVLDQ FRRUGLQDWHV ZHUH GLJLWL]HG E\ WSV'LJ
5RKOI D /DQGPDUN GDWD SURYLGH VRPH
7DEOH/LVWDQGFRGHRIFROOHFWLQJVLWHVDQGKRVWSODQWVDQGWKHQXPEHURIPDOHDQGIHPDOHFDUREPRWKV
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-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH LQIRUPDWLRQ VXFK DV WKH RULHQWDWLRQ URWDWLRQ DQG
VFDOH RI WKH VSHFLPHQ 7KH QRQVKDSH LQIRUPDWLRQ
ZDV KHOG FRQVWDQW PDWKHPDWLFDOO\ WR UHPRYH
QRQVKDSH YDULDWLRQ 5RKOI DQG 6OLFH  7KHQ
XVLQJ JHQHUDOL]HG SURFUXVWHV DQDO\VLV DOO
VSHFLPHQV ZHUH VXSHULPSRVHG VR WKDW DOO
KRPRORJRXV ODQGPDUNV ZHUH DV FORVH DV SRVVLEOH
5RKOI DQG 6OLFH  3RLQWV SURYLGHG E\ DOLJQHG
VSHFLPHQV ZHUH SURMHFWHG WR WKH WDQJHQW VSDFH RI
D .HQGDOO VKDSH VSDFH .HQGDOO  5RKOI 
6OLFH  VR WKDW GLVWDQFHV EHWZHHQ VSHFLPHQV
DSSUR[LPDWH WKH SURFUXVWHV GLVWDQFH EHWZHHQ WKH
FRUUHVSRQGLQJ SDLUV RI ODQGPDUN FRQILJXUDWLRQV
$GDPV HW DO  6KDSH YDULDEOHV RI JHRPHWULF
PRUSKRPHWULF SDUWLDO ZDUS VFRUHV ZHUH WKHQ
JHQHUDWHG XVLQJ WKH WKLQSODWH VSOLQH HTXDWLRQ
%RRNVWHLQ  6XFK YDULDEOHV SURYLGH D
TXDQWLILFDWLRQ RI RYHUDOO VKDSH WKDW FDQ EH XVHG LQ
FRQYHQWLRQDO VWDWLVWLFDO DQDO\VLV DQG SUHVHUYH WKH
JHRPHWU\ RI DQDWRPLFDO VWUXFWXUH DV ZHOO DV
SUHVHQW PHDQ IRUPV VKDSH DWWHQGV DQG LWV
FRYDULDWLRQ ZLWK RWKHU YDULDEOHV $GDPV DQG
5RKOI  8QLIRUP FRPSRQHQWV WKDW GHVFULEH
VKDSH FKDQJHV VXFK DV LQILQLWLYH VFDOH VWUHWFKLQJ
RU FRPSUHVVLRQ %RRNVWHLQ  5RKOI DQG
%RRNVWHLQ  ZHUH FDOFXODWHG E\ XQLIRUP
HTXDWLRQ %RRNVWHLQ    ,Q WKLV
VWXG\ XQLIRUP FRPSRQHQWV RI VKDSH YDULDWLRQ
ZHUH DSSHQGHG DV DGGLWLRQDO FROXPQV LQ WKH
PDWUL[ RI SDUWLDO ZDUSV : PDWUL[ DV VXJJHVWHG
E\ 5RKOI HW DO  &HQWURLG VL]HV WKH VTXDUH
URRW RI WKH VXP RI VTXDUHG GLVWDQFH RI VHW RI
ODQGPDUNV IURP WKH FHQWHU RI JUDYLW\ RU WKH
VTXDUH URRW RI WKH VXP RI WKH YDULDQFHV RI WKH
ODQGPDUNV DERXW WKDW FHQWURLG LQ [ DQG
\GLUHFWLRQV DV D VL]H PHDVXUH RI DQ\ VSHFLPHQ
6OLFH HW DO  ZHUH FDOFXODWHG DQG XVHG DV
YDULDEOHV LQ XQLYDULDWH VWDWLVWLFDO DQDO\VLV IRU
FRPSDULQJ WKH VL]H RI VSHFLPHQV $GDPV DQG
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$ WZRZD\ 0$129$ ZDV SHUIRUPHG WR ILQG
VLJQLILFDQW GLIIHUHQFHV DPRQJ WHVW SRSXODWLRQV
DQG VH[HV DQG WR WHVW ZKHWKHU WKH GLIIHUHQFHV DUH
WKH VDPH LQ HDFK VH[ 0RUSKRORJLF GLVWDQFHV
DPRQJ WHVW SRSXODWLRQV ZHUH FRPSXWHG DQG WKH
UHVXOWDQW GLVWDQFH PDWUL[HV ZHUH DOVR VXEMHFWHG WR
FOXVWHU DQDO\VLV E\ WKH XQZHLJKWHG SDLU JURXS
PHWKRG WR VKRZ VLPLODULW\ DPRQJ WHVW
SRSXODWLRQV ,Q RUGHU WR PLQLPL]H WKH JHRJUDSKLF
HIIHFWV GLVWDQFHV DQG EDUULHUV DQG FRPSDUH KRVW
SODQW DVVRFLDWHG SRSXODWLRQV V\PSDWULF RU
TXDVLV\PSDWULF SRSXODWLRQV RQ GLIIHUHQW KRVW
SODQWV ZHUH FRPSDUHG ILJ IURP 0DUND]L SURYLQFH
6DYHK 0$)L YHUVXV SRPHJUDQDWH IURP WKH
VDPH VLWH 0$3R SLVWDFKLR IURP .HUPDQ
SURYLQFH 5DIVDQMDQ .)3L YHUVXV SRPHJUDQDWH
IURP WKH VDPH SURYLQFH &KDWURRG .$3R
)LJXUH&OXVWHUDQDO\VLVRIWHVWHGSRSXODWLRQVRI E. ceratoniae VKRZLQJPRUSKRORJLFGLVWDQFHVREWDLQHGIURPWKH
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:DOQXW IURP 7HKUDQ SURYLQFH (VKWHKDUG
7$:D YHUVXV SRPHJUDQDWH IURP 0DUND]L
SURYLQFH 6DYHK 0$3R &ULWLFDO Ơ ZHUH
FDOFXODWHG XVLQJ WKH %RQIHUURQL PHWKRG 6RNDO
DQG 5RKOI  KHQFH WKH HUURU UDWH RI  ZDV
GLYLGHG LQWR WKH QXPEHU RI FRPSDULVRQV LQ DQ\
VH[ DQG ZLQJ  DQG WKH FULWLFDO Ơ HTXDO WR 
ZDVREWDLQHG
7R ILQG DQ\ LVRPHWU\ LQ VL]H YDULDWLRQ EHWZHHQ
SRSXODWLRQV DQDO\VHV RI DOORPHWU\ DPRQJ NQRZQ
JURXSV ZHUH SHUIRUPHG ,I UHMHFWHG WKHUH ZRXOG
EH DQRWKHU TXHVWLRQ WR EH DQVZHUHG 'R WKH
SRSXODWLRQV YDU\ LQ GLIIHUHQW DOORPHWULF
WUDMHFWRULHV" ,Q RWKHU ZRUGV ³:RXOG VKDSH YDU\
VLJQLILFDQWO\ EHWZHHQ SRSXODWLRQV LI VL]H ZHUH KHOG
FRQVWDQW"´ 5HJUHVVLRQ RI VKDSH RQ VL]H ZDV
SHUIRUPHG WR ILQG DQ\ DOORPHWU\ DPRQJ SDLUZLVH
FRPSDUHG SRSXODWLRQV DQG WKHQ 0$1&29$V ZHUH
GHVLJQHG LQ DQ\ SDLU RI FRPSDUHG SRSXODWLRQV
XVLQJ WKH PHWKRG RI ILWWLQJ FRQVWDQWV 5RKOI
 WR FRPSDUH DOORPHWULF VORSHV DQG VKDSH
ZKHQVL]HLVKHOGFRQVWDQW
7R GHWHUPLQH ZKHWKHU WKH VL]H RI ZLQJV LQ NQRZQ
JURXSV YDULHV VLJQLILFDQWO\ $129$V RQ PDWUL[ RI
FHQWURLG VL]H ZHUH SHUIRUPHG 6WDWLVWLFDO DQDO\VHV
ZHUH SHUIRUPHG XVLQJ 176<6SF 5RKOI  DQG
0,1,7$%0LQLWDE,QF
5HVXOWV
7ZRZD\ 0$129$ VKRZHG WKH H[LVWHQFH RI
VLJQLILFDQW GLIIHUHQFHV DPRQJ ZLQJ VKDSHV LQ KRVW
SODQW DVVRFLDWHG DQG VH[XDO SRSXODWLRQV KRZHYHU
LQWHUDFWLRQV EHWZHHQ WKHP ZHUH QRW VLJQLILFDQW
7DEOH  7KH FOXVWHU DQDO\VHV UHVXOWHG LQ VLPLODU
SORWV IRU IHPDOH DQG PDOH IRUH DQG KLQGZLQJV DV
VKRZQ LQ )LJXUH  &RPSDULVRQ RI ZLQJ VKDSH LQ
JHRJUDSKLFDOO\ FORVHG DVVRFLDWHG SRSXODWLRQV
VKRZHG VLJQLILFDQW GLIIHUHQFHV LQ QHDUO\ DOO
FRPSDULVRQVDWDFULWLFDOƠRI7DEOH
5HJUHVVLRQ RI VKDSH RQ VL]H LQ WKH DERYH
FRPSDULVRQV VKRZHG VLJQLILFDQW DOORPHWULF JURZWK
EHWZHHQ V\PSDWULF RU TXDVLV\PSDWULF KRVW
SODQWDVVRFLDWHG SRSXODWLRQV 7DEOH  $FFRUGLQJ
WR WKH UHVXOWV RI GHVLJQHG 0$1&29$V DOO
FRPSDUHG SRSXODWLRQV GR QRW KDYH VLJQLILFDQWO\
GLIIHUHQW DOORPHWULF VORSH FROXPQV PDUNHG D LQ
7DEOH  +HQFH WKH DOORPHWULF WUDMHFWRULHV RI DQ\
FRPSDUHG SRSXODWLRQV DUH SDUDOOHO ZLWK HDFK
RWKHU &RPSDULQJ ZLQJ VKDSH LQ FRQVWDQW VL]H
VKRZHG QRQVLJQLILFDQW GLIIHUHQFHV FROXPQV
PDUNHG E LQ 7DEOH  WKHUHIRUH WKH VKDSH
YDULDWLRQ LQ FRPSDUHG SRSXODWLRQV KDG WKH VDPH
DOORPHWULF WUDMHFWRULHV 7KH DERYH DQDO\VHV
VKRZHG WKDW VLJQLILFDQW VKDSH GLIIHUHQFHV DPRQJ
WKH FRPSDUHG SRSXODWLRQV VKRZQ LQ 7DEOH  DUH
WKH DOORPHWULF FRQVHTXHQFH RI VL]H GLIIHUHQFH
DPRQJWKHP
&RPSDULQJ FHQWURLG VL]HV RI KRVW SODQW DVVRFLDWHG
SRSXODWLRQV VKRZHG VLJQLILFDQW GLIIHUHQFHV
EHWZHHQ WKHP IRUHZLQJ IHPDOH )    3  
 IRUHZLQJ PDOH )    3   
KLQGZLQJ IHPDOH )    3    KLQGZLQJ
PDOH )   3   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KDG VPDOOHU ZLQJV WKDQ RWKHU KRVW SODQW
SRSXODWLRQV )LJXUH  &RPSDULQJ ZLQJ VL]H RI
WHVW SRSXODWLRQV UHDUHG RQ QDWXUDO DQG
ODERUDWRU\UHDUHG KRVW SODQWV VKRZHG VLPLODU
UHVXOWV $OWKRXJK SRPHJUDQDWHDVVRFLDWHG
SRSXODWLRQV WKDW ZHUH UHDUHG RQ SLVWDFKLR DQG
ZDOQXW LQ ODERUDWRU\ KDG VPDOOHU ZLQJ VL]H WKDQ
WKRVH DVVRFLDWHG ZLWK WKH VDPH KRVW SODQWV LQ
QDWXUH WKH\ KDG ODUJHU ZLQJ VL]H WKDQ WKH
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'LVFXVVLRQ
&OXVWHU DQDO\VHV RI PRUSKRORJLF GLVWDQFHV VKRZHG
WKDW ZLQJ VKDSH ZLWKLQ SRSXODWLRQV IHHGLQJ RQ
SRPHJUDQDWH LV PRUH VLPLODU WKDQ WKRVH IHHGLQJ
RQ RWKHU KRVW SODQWV 7KH VLPLODULW\ SDWWHUQV RI
SRSXODWLRQV RQ SRPHJUDQDWH IURP 6DYHK 0$ 3R
DUH PRUH VLPLODU WR WKRVH IURP &KDWURRG .$ 3R
ZKLFK DUH DERXW  .P DSDUW WKDQ WKRVH RQ ILJ
IURP WKH VDPH VLWH DQG DOVR RQ ZDOQXW IURP
(VKWHKDUG ZKLFK LV PXFK FORVHU )LJXUH  6LQFH
QDWXUDO YDULDWLRQ LQ SRSXODWLRQV RI D VSHFLHV LV WKH
SURGXFW RI LQWHUDFWLRQV EHWZHHQ WKHLU JHQHWLFV DQG
HQYLURQPHQW 5XJJLHUR HW DO  WKH UHVXOWLQJ
ZLQJ VKDSH VLPLODULW\ PD\ RFFXU EHFDXVH RI KRVW
SODQW ILGHOLW\ VLPLODU WR ZKDW IRXQG LQ WKH IUXLW IO\
Rhagoletis pomonella )HGHU HW DO  DQG
 DQG WKH JHOHFKLG PRWK Yponometua VS
0HQNHQ HW DO  $OWHUQDWLYHO\
HQYLURQPHQWDO FRQGLWLRQV VXFK DV VLPLODU
QXWULWLRQ RU RWKHU HQYLURQPHQWDO IDFWRUV FRXOG
FDXVH WKLV HIIHFW ,Q WKH ODWWHU FDVH E. ceratoniae
KDV WKH DELOLW\ WR H[SORLW DOWHUQDWLYH KRVW SODQWV
ZKLFK KHOSV LQVHFWV SHUIRUP UHODWLYHO\ ZHOO XQGHU
QHZ FRQGLWLRQV 0LOQH DQG :DOWHU  7KLV
SKHQRPHQRQKDVEHHQGHWHFWHGLQPDQ\VSHFLHV
$EGXOODKL HW DO  IRXQG WKDW H[FHSW IRU
FDVVDYDDVVRFLDWHG SRSXODWLRQV RI WKH ZKLWHIO\
Bemisia tabaci SRSXODWLRQV RQ RWKHU KRVW SODQWV
ZHUH SRO\SKDJRXV DQG GLG QRW VKRZ VLJQLILFDQW
GLIIHUHQFHV 'RZQLH HW DO  IRXQG QR HYLGHQFH
IRU GLIIHUHQWLDWLRQ RI DSKLG Daktulosphaira
vitifoliae SRSXODWLRQV RQ WZR GLIIHUHQW KRVW SODQWV
DQG 0F&DOO HW DO  IRXQG OLWWOH JHQHWLF
YDULDWLRQ ZLWKLQ KRVW SODQWDVVRFLDWHG SRSXODWLRQV
RIDFHFLGRP\LLGIO\
&RPSDULVRQ RI SDLUZLVH JHRJUDSKLFDOO\ FORVH
SRSXODWLRQV RQ GLIIHUHQW KRVW SODQWV UHYHDOHG
VLJQLILFDQW VKDSH YDULDWLRQ LQ QHDUO\ DOO
FRPSDULVRQV $QDO\VHV RI ZLQJ VL]H VKRZHG WKDW
SRSXODWLRQV IHHGLQJ RQ SRPHJUDQDWH KDYH VPDOOHU
ZLQJV WKDQ WKRVH IHHGLQJ RQ WKH RWKHU KRVW SODQWV
HYHQ VPDOOHU WKDQ WKHLU RZQ RIIVSULQJ WKDW ZHUH
UHDUHG RQ RWKHU KRVW SODQWV LQ ODERUDWRU\
$OORPHWULF DQDO\VHV VKRZHG DOORPHWULF JURZWK LQ
WHVW SRSXODWLRQV LH YDULDWLRQ LQ VL]H RI VSHFLPHQ
ZDV DFFRPSDQLHG ZLWK YDULDWLRQ LQ VKDSH DQG
V\PSDWULF RU JHRJUDSKLFDOO\ FORVH SRSXODWLRQV RQ
GLIIHUHQW KRVW SODQWV YDULHG LQ WKH VDPH DOORPHWULF
WUDMHFWRU\ +HQFH VLJQLILFDQW VKDSH YDULDWLRQV
EHWZHHQ FRPSDUHG SRSXODWLRQV RFFXUUHG EHFDXVH
-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH RI WKH DOORPHWULF FRQVHTXHQFH RI VL]H FKDQJH
UDWKHU WKDQ KDYLQJ D JHQHWLF EDVLV $ ODFN RI
JHQHWLF EDVLV RI YDULDWLRQV EHWZHHQ KRVW
DVVRFLDWHG SRSXODWLRQV RI E. ceratoniae ZDV
FRQILUPHG E\ IXUWKHU PROHFXODU DQDO\VLV FDUULHG
RXW E\ WKH DXWKRUV XQSXEOLVKHG GDWD 7KH
PROHFXODU GDWD REWDLQHG XVLQJ  DPSOLILHG
IUDJPHQW OHQJWK SRO\PRUSKLVP $)/3 SULPHU
FRPELQDWLRQV VKRZHG KLJK OHYHOV RI YDULDWLRQ
ZLWKLQ SRSXODWLRQV RI E. ceratoniae EXW
QRQVLJQLILFDQW JHQHWLF GLVWDQFHV DPRQJ
V\PSDWULFKRVWDVVRFLDWHGSRSXODWLRQV
E. ceratoniae ZKLFK HPHUJHV IURP HDUO\ 0D\ LQ
,UDQ SUHIHUDEO\ DWWDFNV SRPHJUDQDWH ILUVW
$SSDUHQWO\ WKLV IUXLW SURYLGHV VXLWDEOH FRQGLWLRQV
IRU RYLSRVLWLRQ 7KLV PD\ EH EHFDXVH RI WKH
SK\VLFDO FRQGLWLRQ RI SRPHJUDQDWH QHFN WKDW
SURWHFWV WKH HJJV DQG OHDGV ODUYDH WR WKH LQVLGH RI
WKH IUXLW $IWHU FRPSOHWLQJ VRPH JHQHUDWLRQV RQ
SRPHJUDQDWH DV VRRQ DV RWKHU KRVW SODQWV SURYLGH
VXLWDEOH FRQGLWLRQV IRU OD\LQJ HJJV VXFK DV WKH
JURRYHV DQG WUDFNV WKDW RFFXU RQ SLVWDFKLR
0HKUQHMDG  VRPH LQGLYLGXDOV PD\ DWWDFN
WKRVH KRVW SODQWV LQ DGGLWLRQ WR SRPHJUDQDWH 2XU
UHVXOWV VKRZHG WKDW PRWKV HPHUJLQJ IURP
SRPHJUDQDWH KDYH VPDOOHU ZLQJ VL]H WKDQ WKRVH
IURP DOWHUQDWH KRVWV 7KLV LQFUHDVH LQ ZLQJ VL]H LV
DFFRPSDQLHG ZLWK ZLQJ VKDSH FKDQJH DQG PD\
SUHGLFW LQFUHDVLQJ ERG\ VL]H 6LQFH WKH FRPSDUHG
SRSXODWLRQV ZHUH V\PSDWULF RU TXDVLV\PSDWULF
WKH VLJQLILFDQW GLIIHUHQFHV LQ VL]H DPRQJ
SRSXODWLRQV FDQQRW EH WKH UHVXOW RI ORFDWLRQ
FRQGLWLRQV +RZHYHU SKHQRORJLFDO HIIHFWV FRXOG
EH LQYROYHG $V LW ZDV PHQWLRQHG EHIRUH WKH
SRSXODWLRQV RQ SRPHJUDQDWH DQG RQ RWKHU KRVWV
ZHUH FROOHFWHG LQ VHFRQG KDOI RI VXPPHU DQG ILUVW
KDOI RI DXWXPQ UHVSHFWLYHO\ 6LQFH SRSXODWLRQV RQ
SRPHJUDQDWH KDG VPDOOHU ZLQJ VL]H LQ VSLWH RI
ORQJHU SKRWRSHULRG DQG ZDUPHU WHPSHUDWXUHV WKH
VL]H GLIIHUHQFH FDQQRW EH H[SODLQHG E\
SKHQRORJLFDO IDFWRUV $OVR WKH UHVXOWV RI UHDULQJ
SRPHJUDQDWH SRSXODWLRQV RQ RWKHU KRVWV )LJXUH
 VKRZHG WKDW QDWXUDO SRSXODWLRQV KDG ODUJHU
ZLQJV RQ DQ\ KRVW FRPSDUHG WR WKRVH UHDUHG LQ WKH
ODERUDWRU\ LQ DQ\ VH[ DV ZDV H[SHFWHG +RZHYHU
WKH SRSXODWLRQV UHDUHG RQ DOWHUQDWLYH KRVWV
SLVWDFKLR DQG ZDOQXW KDG ODUJHU ZLQJ VL]H WKDQ
WKHLU QDWXUDO SDUHQW SRSXODWLRQV WKDW ZHUH
FROOHFWHG RQ SRPHJUDQDWH +HQFH WKH VLJQLILFDQW
VL]H GLIIHUHQFHV PD\ EH WKH UHVXOW RI KRVWEDVHG
HIIHFWV )LJ SLVWDFKLR DQG ZDOQXW PD\ KDYH
QXWULWLRQDO IDFWRUV WKDW SURPRWH WKH JURZWK RI
ODUYDHDQGDGXOWVWKDWDSSHDUODWHU
,W KDV EHHQ VKRZQ WKDW WKH DGXOW ERG\ VL]H RI VRPH
LQVHFWV VXFK DV FHUDPE\FLG EHHWOHV $QGHUVHQ DQG
1LOVVHQ  +DQNV HW DO  GXQJ EHHWOHV
0RF]HN  -DSDQHVH KRUQHG EHHWOHV .DULQR
HW DO  DQG PRVTXLWRHV 7HODQJ DQG :HOOV
 LV GHWHUPLQHG E\ QXWULWLRQDO FRQGLWLRQV RU
KRVW SODQW TXDOLW\ GXULQJ WKH ODUYDO SHULRG DQG
WKLV ODUJHU ERG\ VL]H FDQ DIIHFW WKHLU ILWQHVV
&OXWWRQ%URFN  /DUJH IHPDOHV RIWHQ KDYH
JUHDWHU ORQJHYLW\ DQG KLJKHU IHFXQGLW\ DQG ODUJHU
PDOHV KDYH HQKDQFHG PDWLQJ VXFFHVV %XWOHU DQG
'D\  5RGULJXHV DQG 0RUHLUD  VKRZHG
WKDW ERG\ VL]H LQFUHDVHV IHFXQGLW\ LQ IHPDOH RI
Heliconius erato DQG LW ZDV VKRZQ WKDW ODUJH IOLHV
KDYH VRPH DGYDQWDJHV FRPSDUHG WR VPDOO RQHV
VXFK DV KDYLQJ KLJKHU PDWLQJ IHUWLOL]DWLRQ DQG
UHSURGXFWLYH VXFFHVV 6LPPRQV DQG 3DUNHU 
HYHQ LI LW LV QRW FRUUHODWHG ZLWK JHQHWLF YDULDWLRQ
7KRPDV DQG %DUNHU  ,Q RXU VWXG\
LQFUHDVHG VWRUDJH RI QXWULWLRQDO UHVHUYHV E\ ODUYDH
PD\ UHVXOW LQ DQ LQFUHDVH SRSXODWLRQ VL]H LQ QH[W
JHQHUDWLRQ DQG PD\ LQFUHDVH VXFFHVVIXO
RYHUZLQWHULQJ LQ ODUYDH 7KHUHIRUH VRPH KRVW
SODQWV VXFK DV ILJ ZDOQXW DQG SLVWDFKLR DQG
SHUKDSV VRPH RWKHU KRVW SODQWV FDQ KDYH PRUH
LPSRUWDQW UROHV LQ VXFFHVVIXO RYHUZLQWHULQJ RI E.
ceratoniae WKDQ LQIHFWHG SRPHJUDQDWHV RI WKH
SUHYLRXV \HDU +HQFH LQIHFWHG SRPHJUDQDWHV PD\
QRW EH WKH RQO\ VLWHV IRU RYHUZLQWHULQJ RI E.
ceratoniaeV DQG FROOHFWLQJ WKHP PD\ QRW
HIIHFWLYHO\ SUHYHQW RYHUZLQWHULQJ 2XU
REVHUYDWLRQV ZKLOH FROOHFWLQJ VSHFLPHQV VKRZHG
WKDW KLJK OHYHOV LQIHVWDWLRQ E\ E. ceratoniae RQ
KRVW SODQWV RWKHU WKDQ SRPHJUDQDWH ZHUH QRW
VHHQ +RZHYHU FRQVLGHULQJ WKDW RXU UHVXOWV
VXJJHVW WKDW LQIHVWDWLRQ RI RWKHU KRVW SODQWV LV
OLNHO\ LW LV QHFHVVDU\ WKDW FRQWURO PHDVXUHV VKRXOG
QRW IRFXV RQO\ RQ SRPHJUDQDWH DV DOWHUQDWH KRVW
SODQWV FRXOG EH LPSRUWDQW VLWHV IRU LQFUHDVLQJ E.
ceratoniae SRSXODWLRQLQWKHIXWXUH
$FNQRZOHGJPHQWV
7KH DXWKRUV DSSUHFLDWH WKH DVVLVWDQFH RI
FROOHDJXHV LQ ORFDO FHQWHUV RI $JULFXOWXUH DQG
1DWXUDO 5HVRXUFHV 5HVHDUFK DQG 7KH 3ODQW
3URWHFWLRQ 2UJDQL]DWLRQ SDUWLFXODUO\ + $KPDGLDQ
IRU SURYLGLQJ WULS IDFLOLWLHV :H WKDQN 'U - 5RKOI
'U - .XQNHO 'U ' 6OLFH IRU YDOXDEOH WHFKQLFDO
DGYLFH DQG 'U ' $GDPV IRU FRPPHQWV RQ WKH
PDQXVFULSW :H DOVR WKDQN $ $ULDQD IRU XVHIXO
VXJJHVWLRQV LQ XVLQJ VRIWZDUH DQG - .XOEHUJ IRU
FRQILUPLQJ VSHFLHV LGHQWLILFDWLRQV 7KLV UHVHDUFK
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